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Abstract From October 2017 through January 2019, the North Carolina Digital Heritage 
Center (NCDHC) undertook a content management system migration of over 44,000 library 
digital collection objects, comprising over 2 million individual files of varying types and 
their associated metadata, produced over a ten-year period. This case study describes 
NCDHC’s experience evaluating potential systems, navigating vendor relationships, 
exporting and improving data, migration logistics, adapting existing workflows, and 
communicating with stakeholders.
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INTRODUCTION
About the North Carolina Digital Heritage 
Center 
In 2009, the State Library of North Carolina, 
in collaboration with the Wilson Special 
Collections Library at the University of 
North Carolina at Chapel Hill (UNC 
Libraries), recognised the need for a 
centralised digitisation and digital publishing 
programme to serve libraries, museums 
and other cultural heritage organisations 
across the state. The North Carolina Digital 
Heritage Center (NCDHC) was established 
using Library Services and Technology 
Act 1996 grant funding and employs three 
full-time staff members (a programme 
coordinator, a digital projects librarian, 
and a software developer) as well as several 
part-time and student research assistants.
Through the Center, over 250 partner 
institutions have access to high-quality 
digitisation and description services while 
retaining ownership over their original 
materials; in exchange, the digital versions of 
their materials become part of the collections 
hosted at DigitalNC.org and maintained by 
the NCDHC.
Content overview
Because the NCDHC allows its partners to 
select materials for digitisation, contributed 
materials are diverse in content and type. 
The bulk of DigitalNC collections are 
composed of scanned documents with 
machine-recognisable text, followed by 
image materials, oral histories, videos, audio 
recordings, and artefacts.
Technical landscape
NCDHC’s digital collections are split 
between two systems. Full-text newspaper 
content digitised according to the Library 
of Congress’ National Digital Newspaper 
Program (NDNP) guidelines is hosted by 
a local instance of the Library of Congress’ 
Chronicling America software; all other 
digital collections were hosted by a local 
instance of the Online Computer Library 
Center’s (OCLC’s) CONTENTdm software 
from 2009 to 2018, and a vendor-hosted 
instance of the Invenio Digital Repository 
Framework post-migration. The NCDHC 
maintains a local instance of WordPress 
that allows users to search and browse both 
systems in a unified interface.
The need for migration
Two factors motivated the NCDHC to 
consider migrating digital collections content 
to a new system. First were performance 
issues caused by the large amount of optical 
character recognition (OCR) text associated 
with images in the collections, as well as the 
Center’s preference to manage and organise 
content in broad format-based collections 
rather than smaller, thematic exhibits. These 
issues were severe enough to prevent staff 
from managing content as required. In 
addition, OCLC discontinued updates and 
support for self-hosted instances of the 
CONTENTdm software in 2018, prompting 
concerns about the security risks associated 
with running legacy software on local 
servers.
EVALUATING POTENTIAL SYSTEMS
NCDHC spent most of 2017 identifying 
potential systems and solutions, developing a 
list of baseline requirements, and performing 
detailed evaluations. Thanks to differences 
in infrastructure and management, no two 
solutions could be evaluated in precisely the 
same way. The answer to whether a solution 
provided support for one of the items in 
ED_Williams_et_al.indd   2 11/12/2019   6:55:09 PM
Migrating ten years of library digital collection data at the North Carolina Digital Heritage Center
 © Henry Stewart Publications 2047-1300 (2020) Vol. 8, 2 1–10 Journal of Digital Media Management 3
NCDHC’s baseline requirements rubric 
was rarely a simple ‘yes’ or ‘no’, even when 
a full demo, user interviews and extensive 
documentation were available. Although 
NCDHC staff found that no solution fully 
met every requirement, using a rubric as 
a guide for collecting notes helped staff 
compare solutions and develop a shared 
understanding of how each solution would 
address specific needs. The solution that 
best fit NCDHC’s timeline, resources, 
environment and budget was identified in 
January 2018, and migration was scheduled 
to begin in April 2018.
Identifying candidates
As a first step, NCDHC staff compiled a list 
of potential digital collections management 
candidates. Software and hosted solutions 
that were familiar from personal experience 
or the experiences of partner institutions 
were added first. Research into new library 
content management systems, institutional 
repository systems and commercial digital 
asset management systems produced more 
alternatives, as did discussions with vendors at 
digital library conferences. NCDHC’s list of 
potential solutions was expanded throughout 
the evaluation process. Open source and 
proprietary solutions were represented, 
as well as turnkey software packages and 
multi-component frameworks; NCDHC also 
considered both self-hosted and software-as-
a-service (SaaS) options.
Developing a rubric
NCDHC’s host institution, the UNC 
Libraries, maintains its own digital collections 
in a self-hosted instance of CONTENTdm. 
UNC Libraries formed a task force in 2016 
to examine digital collections management 
features available in current systems and 
document requested features toward future 
development. NCDHC staff were a part 
of this task force. As part of its final report, 
this task force produced a 91-item list of 
discrete features organised into the functional 
areas of technology, user experience and 
administration. This list proved too onerous a 
rubric by which to evaluate each individual 
software solution but served as inspiration 
for the following simplified list of baseline 
requirements:
• bulk file and metadata operations: the 
software supports import, export and 
editing of data in large batches;
• robust search and indexing capabilities: the 
software supports full-text search advanced 
search, and search index tuning;
• stable URLs for digital objects;
• support for content types: the software 
supports, inter alia, images, collections of 
images, PDF documents, audio and video;
• controlled vocabularies;
• interoperability: the software provides robust 
application programming interfaces and 
can share data via established methods, for 
example, Open Archives Initiative Protocol 
for Metadata Harvesting (OAI-PMH) 
and International Image Interoperability 
Framework (IIIF);
• standards-based metadata management;
• record-based architecture: the base unit 
of organisation within the system is a 
metadata record, allowing metadata-only 
records or multiple files attached to the 
same record;
• evidence of scalability: the software performs 
well with large files, large numbers of 
records, and a large amount of indexed 
text;
• OCR: the software generates OCR, 
or supports the integration of 
externally- produced OCR files with the 
search index
• accessibility; and
• search engine optimisation.
The simplified list of requirements provided 
guidance for NCDHC staff when searching 
through documentation, evaluating 
demonstration sites, and asking questions of 
software users and representatives. Notable 
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exclusions from this rubric include support 
for preservation storage (the continued 
stewardship of preservation masters is 
the responsibility of NCDHC’s partner 
institutions), support for access restrictions 
(NCDHC participation requires that 
contributed materials are made publicly 
available), and extensive user management 
(this is a low priority for NCDHC due to 
small staff size and co-location).
Assessment
NCDHC’s candidate list originally included 
80 software packages and component 
collections. The list was narrowed 
substantially after a quick, ‘bird’s-eye’ 
investigation: solutions were removed from 
consideration if no evidence of relevant 
features or active development could 
be identified; several solutions were also 
deprioritised for lacking documentation, or 
if their user community interacted primarily 
in a language unfamiliar to NCDHC 
staff. In the end, 30 candidate solutions 
were more fully evaluated using published 
documentation, demonstrations or trial 
instances, and interviews.
First, the list of baseline requirements 
described previously was used to guide 
thorough exploration of available 
documentation. For most candidates, 
relevant documentation was available online 
or provided by a vendor. Documentation 
ranged widely in completeness depending 
on the maturity of the software and its 
organisation. Understanding unfamiliar 
terminology was a challenge when 
evaluating solutions outside the library and 
digital archives sector.
NCDHC also obtained access to 
a trial of each solution under serious 
consideration. The form this took was 
varied: some vendors created a test instance 
for NCDHC and allowed administrative 
access for a short amount of time; some 
vendors scheduled a screen-sharing session 
with a walkthrough performed by a 
customer service representative. For most 
open source options, NCDHC staff were 
able to install a temporary, local instance 
for testing. Experiencing workflows and 
touring a solution first-hand was invaluable 
for exposing issues with architecture and 
organisation, but no test instance was able to 
provide evidence of scalability.
Finally, NCDHC staff sought interviews 
with community members associated with 
a solution or product. For vendor solutions, 
speaking with a customer service or sales 
representative as well as someone at an 
institution currently using the software 
was extremely beneficial. For open source 
software or multi-product solutions, 
NCDHC staff found user communities 
to explore and submit questions to, and 
scheduled phone interviews with digital 
collections teams at institutions that had 
recently migrated. Conversations with 
users provided answers to questions that 
documentation and demonstrations did 




After several months of assessment activity, 
NCDHC chose to migrate its digital library 
content to an instance of the open-source 
Invenio Digital Repository Framework 
hosted by a vendor based in Norway. 
NCDHC staff pursued supplemental funds 
from its primary funder, the State Library 
of North Carolina, to support migration. 
The proposal was accepted by NCDHC’s 
administration and advisory board, with an 
interest in a condensed timeline: an efficient 
migration would avoid too much disruption 
in NCDHC’s ongoing service to its partners, 
and fit within the annual fiscal year.
Contract negotiation
NCDHC requested a contract from the 
vendor that included costs for migration, 
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the first year of hosting, and some additional 
feature development. Storage needs were 
calculated based on the amount of content 
to be migrated, plus a one-year growth rate 
extrapolated from previous years’ growth. 
The contract was reviewed by NCDHC 
staff as well as fiscal and contractual services 
departments at the University of North 
Carolina at Chapel Hill and at the State 
Library of North Carolina.
Communication
User and software representative interviews 
performed during the assessment process 
gave NCDHC staff an early idea of the 
selected vendor’s communication style. 
During migration, regularly scheduled phone 
and video conferencing helped NCDHC 
staff overcome some of the challenges 
presented by working with a vendor in 
another country and time zone. Conference 
travel afforded an in-person meeting with 
vendor representatives; as work progressed, 
NCDHC staff also contributed questions and 
comments to the vendor through a central 
project management dashboard.
During evaluation, NCDHC staff found 
that end-user documentation was a good 
indicator of a vendor’s ability to explain the 
use of its systems and provide meaningful 
support; understanding the vocabulary used 
within a new solution, especially where it 
differs from legacy systems, is a particular 
challenge for software migration. Despite 
best efforts, some miscommunication 
between NCDHC staff and the selected 
software vendor were partially responsible for 
extending the migration timeline. Working 
to develop a shared understanding of 
relevant concepts as early as possible is highly 
encouraged.
Transitioning from self-hosted to hosted
NCDHC elected to move from a 
completely self-hosted software solution 
to an externally hosted and managed one. 
This required NCDHC staff to relinquish 
immediate control over some aspects of its 
digital library platform; in exchange, the 
vendor assumed responsibility for server 
administration, software configuration, 
security and maintenance. It was important 
to NCDHC staff that a prospective vendor 
must understand the frustration this control 
shift might cause, just as it was important for 
NCDHC staff and partners to understand 
the vendor’s need to balance customisation 
requests against the management of multiple, 
stable software instances.
Communication on this point helped to 
establish mutual trust between NCDHC and 
the vendor. The unique needs of each digital 
library repository in terms of description, 
display and administration will be in many 
ways at odds with centralised management. 
It may be necessary to advocate for the 
varied nature of archival digital collections, 
especially if a chosen vendor is used to 
working with repositories whose description 
schemas are more broadly standardised 
(eg bibliographic catalogues or newspaper 
collections).
EXPORTING AND IMPROVING DATA
Creating snapshots
NCDHC’s first step in preparing for 
data migration was to develop a plan for 
exporting and improving the data from its 
legacy system. This was not strictly necessary 
as software vendors often perform data 
migration for new customers. However, 
performance issues associated with making 
broad, multi-record changes in the old 
system prompted the decision to export 
files and data as-is, creating a ‘snapshot’ 
of NCDHC’s digital collections data as it 
existed before migration. This snapshot could 
be backed up and referred to even after the 
old system itself was gone; NCDHC staff 
determined that this could offer important 
forensic information, should errors be 
discovered among records that had been 
migrated.
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Under this plan, data needed to be 
exported in a way that allowed easy 
transformation into other, corrected formats, 
and the entire process was to be made 
repeatable: NCDHC staff would be able 
to use these tools to export subsets of data 
multiple times, if necessary. NCDHC staff 
developed scripts that made use of the legacy 
system’s application programming interfaces 
(APIs) to crawl records, saving structured 
metadata to an SQLite database and 
downloading original files to a meaningful 
directory structure in a shared location.
Because NCDHC’s legacy system 
organised records into collections, exports 
were performed on a collection-by-
collection basis. NCDHC decided to ‘freeze’ 
collections against new additions at the point 
at which they were exported to ensure that 
similar types of materials were backed up 
together, and no records were left behind. 
Less active collections were frozen and 
exported first, with more active collections 
saved for last. Exports were performed over 
the course of two months, with some delays 
allowing for additions to active collections 
before they were frozen.
Cleanup and transformation
Once collection files and metadata had 
been exported, copies could be backed up 
and data improvements could begin. The 
collection SQLite databases created during 
export allowed data to be queried for errors 
and edited in bulk. Some metadata changes, 
especially those correcting organisational 
information, were identified as necessary to 
perform before ingest into the new system. 
As NCDHC staff gained familiarity with 
bulk edit processes within the new system, 
most changes related to general cleanup 
were postponed until after migration. After 
any required changes were made, additional 
scripts were used to combine the data from 
the SQLite databases with the directory 
structures exported from the original 
system to generate Metadata Encoding and 
Transmission Standard (METS) files for each 
record. The METS files include descriptive 
metadata and structural information 
identifying the files that belong to each 
object, as well as their organisation.
METS can support descriptive metadata 
in multiple formats; NCDHC initially 
mapped data from its legacy system to 
the Metadata Object Description Schema 
(MODS) metadata format but remapped 
the data to MAchine Readable Cataloging 
(MARC) XML to better align with the way 
the Invenio Digital Library Framework stores 
data. The SQLite metadata snapshot proved 
extremely helpful in this process, allowing 
NCDHC staff to easily remap and transform 
the original data to new formats.
MIGRATION
NCDHC officially began moving exported 
files and metadata to the new system in early 
June of 2018, with a goal for completion in 
September 2018.
Storing and transferring files
Exported files and metadata were stored 
during the migration process on a Dell Fluid 
File System (DFFS) network drive managed 
by the University of North Carolina 
at Chapel Hill. This network drive was 
configured for twice-daily backups, accessible 
through the file system. When ready to 
ingest, NCDHC staff transferred snapshot 
files to the vendor’s file transfer protocol 
(FTP) server. Once transferred, original 
snapshots stored on the network drive were 
moved to long-term Amazon S3 storage. S3 
long-term storage for these materials was 
configured with a life-cycle rule to transition 
data to a tier optimised for infrequent access 
after 30 days without activity.
NCDHC planned to store only a subset 
of migration snapshots (original images 
and metadata) at a time, providing each 
subset to the vendor for ingest into the 
new system and then sending that subset to 
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backup storage to make room for the next. 
In practice, the vendor preferred to accept 
all files to be migrated at once. In hindsight, 
communication with the vendor on this 
point could have helped prepare for this; 
additional temporary storage was required 
to accommodate the entirety of NCDHC’s 
exported digital collections data while it was 
prepared for transfer to the vendor’s FTP 
server, and during the lengthy transfer itself.
Transfer of many files across multiple 
networks took much longer than NCDHC 
staff anticipated. It was important to use 
ethernet-connected workstations able to 
sustain connections to the network over nights 
and weekends, so that transfers could continue 
without staff intervention. File transfer utilities 
that could report transfer and connection 
errors and resume operations if interrupted 
were essential to ensuring that files transferred 
completely; NCDHC staff used WinSCP, 
FileZilla, Teracopy and Robocopy.
Configuration and adjustment
Much of the work to configure the new 
system was accomplished prior to migration, 
in meetings and in documents shared with 
the vendor. As migration began, NCDHC 
staff could see DigitalNC materials in the 
new system for the first time and come to 
a better understanding of the new system’s 
architecture. NCDHC staff decided to delay 
completion of migration to November 
2018 as the vendor worked on feature 
improvements. During this time, NCDHC 
staff took the opportunity to convert files 
that had been stored in PDF format to 
images with OCR text. Although this process 
was costly in terms of time and resources, 
it made the user experience of DigitalNC 
collections more consistent as a whole and 
extended the benefits of the vendor’s feature 
improvements to more materials. Completion 
was again delayed due to the amount of time 
it took to transfer new files post-conversion. 
Final migration of materials to the new 
system was completed in January 2019. For a 
comprehensive timeline, see Table 1.
Post-migration logistics
NCDHC staff originally planned to reuse 
the host name applied to the old system, 
which would effectively terminate public 
access to the old system as soon as the new 




Evaluation of software replacement candidates 
January 2018 Selection of new system; contract negotiation; initial planning; partners notified
January– 
March 2018
Meetings with vendor begin; initial configuration activities; 




Files and metadata exported, improved and transferred to vendor; 
partners notified of collection freezes and publishing embargo
May– 
December 2018 
Vendor ingests transferred data into the new system, performs additional configuration and 
feature
development; NCDHC develops workflow tools, performs additional data improvement;
partners notified of delays
January 2019 Migration complete; new digital library made public, announced to partners
January–
February 2019
Ingestion of new materials digitised during migration period, further development of workflow 
tools 
February 2019 DigitalNC.org fully connected to new digital library; partners notified
June 2019 Original digital library software and server decommissioned; partners notified
ED_Williams_et_al.indd   7 11/12/2019   6:55:10 PM
Williams, Gregory and Merryman
8 Journal of Digital Media Management Vol. 8, 2 1–10 © Henry Stewart Publications 2047-1300 (2020)
system became public. Giving the new 
system a unique host name allowed both 
systems to be public for the transition period: 
NCDHC staff could schedule changes 
to connected systems in a rolling fashion, 
slowly adapting all parts of DigitalNC 
to work with the new repository, with 
partner and stakeholder communication 
at each step. Once all DigitalNC systems 
and services were updated, the old system 
was decommissioned; all traffic to the old 
host name was directed to a simple URL 
suggestion service that returns ‘404: Not 
Found’ headers and attempts to provide end 
users with links to relevant materials in the 
new system based on information in the 
referring link.
ADAPTING WORKFLOWS
Migrating to a new system caused a few 
aspects of NCDHC’s digital publishing 
workflow to change drastically. Immediately 
after migration, NCDHC put other 
initiatives on hold to process a backlog of 
waiting materials. As work progressed, new 
methods of combining files with metadata, 
verifying uploads and tracking ingests were 
developed and documented.
Sustaining service
To satisfy funding requirements and maintain 
service to partners, NCDHC’s work accepting 
and scanning materials for partners could not 
be put on hold during migration. Freezing 
collections allowed for greater confidence 
that records were completely migrated but 
resulted in a large backlog of materials waiting 
to be ingested into the new system. Once 
migration was complete, NCDHC staff could 
begin the work of adding the records waiting 
in the backlog to the migrated collections; 
this was an opportunity to quickly learn the 
new system, while developing and testing new 
tools and processes. Processing this backlog 
(and troubleshooting related issues) added 
over six weeks to the migration timeline.
Metadata collection
For new materials, NCDHC staff decided 
to continue using spreadsheet templates 
to collect and manage new digital object 
metadata. This way, NCDHC research 
assistants could rely on previous training 
to continue metadata work, and digital 
production workflows could remain 
unchanged. This minimised disruptions to 
the production schedule and allowed work 
on the backlog to proceed as quickly as 
possible.
Combining files and metadata
To ingest new materials into the new system, 
NCDHC staff must combine original files 
from digital production workflows with new 
metadata outside of the system. NCDHC’s 
original system included a graphical user 
interface utility to do this work that the new 
system does not provide. Comma-separated 
values (CSV) and MARC XML uploads are 
accepted into the new system for metadata 
uploads, but limitations unique to the CSV 
option led to a decision to generate MARC 
XML from metadata spreadsheets. NCDHC 
staff developed a custom desktop utility that 
accepts CSV metadata, searches local digital 
production file storage for original files, 
converts those files to derivative formats, 
performs OCR (if applicable), generates 
a MARC XML ingest document, and 
packages the ingest file with digital object 
derivatives for upload to the new system.
Quality control
NCDHC’s old system did not allow staff 
or stakeholders to view newly ingested 
materials before they were made public. 
When configuring the new system, 
NCDHC defined a restricted ‘quality 
control’ repository where all new uploads are 
deposited on ingest. This allows NCDHC 
staff to check, make edits and share digital 
production output with stakeholders before 
publishing it and also introduces an extra 
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workflow step to verify and publish materials 
after they are ingested.
Tracking ingests
NCDHC sought to improve tracking of 
new record batches as they are uploaded, 
and incorporated a new metadata point for 
identifying groups of materials that were 
ingested together. A naming scheme that 
identifies a batch by contributing partner, 
metadata creation date and staff responsibility 
was devised. This new batch identifier is 
added to each record during the upload 
generation workflow. This is a means by 
which NCDHC staff can share recently 
contributed materials with a specific partner 
and troubleshoot metadata issues that may 
affect an entire ingest batch.
Documentation
Finally, the NCDHC established a space 
to collect documentation describing local 
workflows within the new system. This 
documentation is intended to supplement 
the official user guides maintained by the 
system’s vendor and contains information 




NCDHC supports collections from a variety 
of institutions around North Carolina. 
Although invested in the success of the 
system, these institutions do not contribute 
financial or staffing resources; NCDHC staff 
therefore have a lot of autonomy regarding 
systems and workflows. An effort was made 
to maintain as much transparency as possible 
throughout the migration. Partners were 
apprised of timelines and setbacks through 
e-mail, and no complaints about delays were 
received. Screenshots of the new system 
were shared to give partners an opportunity 
to preview new interfaces before they 
became fully public. An effort was made to 
communicate an appropriate level of detail 
across NCDHC’s partner audience. Partner 
institutions with digital collections of their 
own were interested in technical details, 
whereas technical information seemed 
overwhelming to other partners. Towards 
the end of the project, staff learned to lead 
notifications with statements such as, ‘no 
action is necessary unless …’ to help alleviate 
concerns.
After launch, NCDHC staff received 
fewer than 20 concerns or complaints from 
partner institutions and users regarding 
navigating the new interface and capabilities 
of the system. Most of these were from 
users of the old system and centred on 
changes to printing and downloading. A help 
document that addressed known issues and 
workarounds was added to the website to 
provide more guidance. These issues were 
also communicated to the vendor in the 
hope of future improvements.
CONCLUSION AND OUTCOMES
In June 2019, the NCDHC’s migration 
of digital library materials collected over 
ten years of digital production work was 
officially complete. From the migration 
process, NCDHC staff learned that 
although no perfect solution is likely 
to exist, a baseline requirements list can 
help identify options that best suit an 
institution’s specific timeline, priorities, 
environment and budget. NCDHC staff 
also learned the value of developing and 
documenting repeatable processes to aid 
in export, mapping, transformation and 
conversion. NCDHC’s experiences also 
suggest that the time and storage needed 
to complete a migration will likely exceed 
anticipated needs. Finally, NCDHC 
staff would stress the importance of 
communication between staff members, 
in client relationships with a vendor or 
development community, and among 
stakeholders.
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As migration progressed, NCDHC staff 
encountered a few instances of unintentional 
miscommunication with the vendor. This 
typically occurred when changes had been 
made to the software that altered it from 
original expectations, and when digital 
library concepts familiar to NCDHC staff 
differed from the vendor’s understanding. 
It is unclear whether misunderstandings 
could have been mitigated by direct 
requests for information about ongoing 
development throughout migration, 
or simply an expectation that it would 
take time for NCDHC and the vendor 
to learn each other’s vocabularies. It is 
undoubtedly important to ensure that 
a prospective vendor agrees to frequent 
communication during and after migration, 
and that acceptable response times are clearly 
articulated from the beginning of the process. 
Meeting notes and documentation accessible 
to all attendees of meetings can improve the 
chances of common understanding about 
discussions and decisions.
In some ways, NCDHC’s experience will 
differ from other digital library instances 
at academic libraries or archives. As a 
predominantly grant-funded institution, 
NCDHC was able to move quickly with 
vendor selection during the purchasing 
process. NCDHC’s digital collections are also 
highly homogeneous: one metadata template 
governs most of NCDHC’s digital library 
objects. While NCDHC has over 250 partner 
institutions, NCDHC staff have autonomy 
over collection decisions. Partner feedback 
was solicited and used to help determine 
system requirements, but a very small group 
of stakeholders was ultimately responsible for 
final selection.
The ultimate goals of NCDHC’s 
migration project — improving access and 
interaction to the materials on DigitalNC 
and reducing the staff time needed to 
manage a growing digital library — were 
in large part realised. As NCDHC staff 
continue to develop tools and adapt 
workflows around the new system, day-to-
day operations still require an elevated time 
commitment. This is expected to decrease as 
familiarity with the new system, satisfaction 
with new feature implementation, and 
confidence in locally developed utilities 
grows. Input from partners and stakeholders 
and feedback from users have been generally 
positive, and site statistics have already 
recorded an increase in access to individual 
materials.
ED_Williams_et_al.indd   10 11/12/2019   6:55:10 PM
